small mass of non-pigmented cells found on the back of the optic cup in the pigment layer immediately below the insertion of the optic stalk.
Slides were shown illustrating the development of the posterior part of the eye in various vertebrates (man, pig, mouse, dogfish, terrapin, lizard, chick) . It was shown that in these animals there is at first a more rapid growth of the inner layer of the optic cup than of the outer, and that this leads to an eversion of the inner layer in the upper part of the choroidal fissure and, in some cases, to a heaping up of the inner layer along the margins of the fissure inside the eye (crista intraocularis). When closure of the fissure takes place fusion occurs between two areas derived from the inner layer of the optic cup and two ridges are formed, one on the outside and one on the inside of the eye; both derived from the inner layer. In birds the crista intraocularis is cut off from the rest of the inner layer by the issuing nerve fibres, and later becomes vascularized to form the pecten (which is thus primarily of ectodermal origin). In man and some other mammals it forms a nidus for the developing retinal vessels. The everted portion of the inner layer in birds is invaded by outgrowing nerve fibres and so forms the " cauda " of the nerve, while in man it is not so invaded, and is only present for a short time as the unpigmented mass of cells mentioned above.
CONCLUSIONS. (1) The wedge of cells seen on the optic disc in human embryos is epiblastic in origin and represents the crista intraocularis which in birds and reptiles becomes the pecten.
(2) The unpigmented mass of cells seen below the optic stalk on the back of the eye in human embryos of about 15 mm. consists of the remains of the everted portion of the inner layer of the optic cup and represents an abortive potential " cauda" of the optic nerve. THREE cases seen within nineteen days; all men over 50 years of age. In all cases the right eye was affected.
Case I (May 12, 1921).-W. B. C., aged 60. Symptoms of presbyopia. "Distant vision perfect." Excellent physical condition. Examination, right eye: Tension slightly higher than in left eye; anterior chamber natural; pupil round, rather larger than, in left eye; sluggish to light stimulus; media clear.
Fundus: Below and to outer side of optic disc is a kidney-shaped swelling, roughly 11 discs long by 1 disc broad; on the concave border, which involved lower margin of macula, are two small round retinal hamorrhages; two folds of retina with vessels curving over as if pushed forward by a mass from behind. Vision: Hand movements at 18 in. and that but dimly. Field of vision (roughly): Scotoma on inner side of right field much larger than fundus appearances suggested. No evidence of antecedent disease, except, "getting thinner for -four and a half months." Complete ignorance of blindness until examination. Diagnosis: Malignant disease of choroid. Advised further consultation and enucleation; both refused; warned of results; to come again in six weeks' time. Seven months later, having been quite free from any symptoms until two days previously, came with acute secondary glaucoma; tension + 3; cornea dull, but not intensely so; no view of fundus; quite blind. Enucleation three days later (December 16, 1921) . Mushroom-shaped growth occupying whole of macula; complete detachment of retina; no nakedeye evidence of extension outside globe. Hospital pathologist's report: " melanotic sarcoma; section of nerve shows no sign of growth."
Case II (May 18, 1921) .-J. J. F., aged 52. Sent to hospital as a case of iritis. History of having attended at an eye hospital three and a quarter years previously for failing vision and pain in right eye of three months' duration. Big healthy looking man with painful injected right eye; no trace of iritis; cornea quite bright and clear; tension at least + 2 ; anterior chamber apparently obliterated; iris quite bright, appearing to be in contact with Descemet's membrane; pupil dilated, pear-shaped and inactive, filled by iridescent-looking lens tilted forwards and outwards; no perception of light. Enucleation (May 19, 1921) : Growth in macula, half-sphere in shape, about the size of an average marrow-fat pea, the innermost margin attached to or growing from outer edge of optic disc; retina completely detached. One week later pathologist at hospital reported, " Optic nerve involved." Exenteration of orbit performed (May 26, 1921) .
Case III (June 1, 1921 ).-W. B., aged 67. Tall, thin, sallow-faced; complained of loss of right vision for six months, and some pain in left eye for two months; history of having consulted an ophthalmic surgeon three and a half years previously for pain and blindness of right eye. Examination: Both eyes quite quiet; tension normal; media clear; in right fundus external to disc, a large pigmented mass with folds of retina lying over or intermingled with it. Vision: Hand movements at 18 in. Homatropine: Edge of right optic disc blurred and indistinct, and to outer side extending far into periphery a large area appearing to consist of new tissue development in and among folds of retina, the retina itself appearing to be obscured by strands of connective tissue; the whole mass is intensely dark in colour, making differentiation of detail impossible. Diagnosis: Probably malignant disease of choroid; to come again for examination, under no circumstances later than three months hence, and warned of probable course of events. Came four and a half months later. " Now right eye is totally blind." Vision: Not even perception of light; pupil widely dilated; cortical opacities in lens; in fundus a large mass pushing contents forward. Advised enucleation. Six weeks later consulted Mr. Leslie Paton, who agreed as to nature and treatment. Enucleation, November 29, 1921. Hospital pathologist's report: "Melanotic sarcoma; no evidence of extension of growth along optic nerve."
(A) What are the earliest signs of the real nature of these conditions ? In Cases II and III three and a quarter years and three and a half years previously there had been noted choroidal changes in the macula with or without pigmentary deposit, togetber with failing vision.
(1) If we have been able to exclude the possibility of specific disease (tubercle, syphilis, &c.) and toxic causes, are we justified in regarding these cases of a definite swelling in one eye only as of malignant nature at the outset, or is it only that degenerated conditions of the macula are especially prone to become the Aeat of malignant disease ?
(2) Are there any means yet available for making an earlier certain diagnosis ?
(3) How can we impress on patients in the early stages the importance of submitting to enucleation and even exenteration without delay?
(4) Is the glaucoma onset (which does seem to serve this useful purpose) to be the only determining factor ? (B) As to the glaucoma in these cases. Why does it occur at all? It does not always (Case III). The size of the tumour seems to have little if indeed anything to do with it. Why is the onset so sudden, for the disease has existed for a long time? Is it due to obliteration of the angle of the anterior chamber ? In point of fact, is the angle really obliterated ?
In these cases of acute secondary glaucoma with an intra-ocular tumour, I seem to have noticed that the oedema of the cornea is never anything like so intense as in acute congestive glaucoma; often indeed there is none, as in Case II. Is this absence of corneal cedema with brightness of iris a clinical sign of any importance in such cases, and, if so, what is the pathological interpretation ? Can it be that the increased tension is due to a blocking somewhere post-equatorially, and the consequent steady increase in tension the cause of the obliteration of the anterior chamber, so that the closure of the anterior angle in these cases is a consequence of, rather than the cause of, the glaucoma? (C) Again, even with a small tumour at the posterior pole of the eye, why in these cases is the retina entirely detached and folded up? What has. become of the vitreous? How and why has it been so completely absorbed ?
Addendum Case III.-Choroidal sarcoma, composed of closely packed round cells, and many blood spaces. The pigment is autochthonous, gives no iron-reaction and is situated for the most part in cells of the growth which are. farthest away from the blood spaces. Serial sections of the optic nerve showed infiltration of the growth along the walls of the central artery for a distance of 0'9 mm. Close to the globe a quadrant of the nerve is invaded and direct continuity can be traced between this and the growth itself. The marked vascularity is due to the advanced nature of the growth.
DISCUSSION.
Mr. LESLIE PATON said he saw one of the patients referred to, and there was no doubt that the eye was full of growth; no transillumination could be obtained. He considered that the glands in that patient were definitely enlarged, though not greatly so. He did not connect this enlargement with the ocular growth.
Mr. AFFLECK GREEVES said the tracking of the growth alolng the optic nerve was an interesting feature in one of the cases. That was uncommon, and perhaps it was found in this case because it was in such an advanced stage. Dissemination occurred usually through the venous system.
